The role of additional pathology on head growth patterns in fetuses with congenital heart defects.
Neurodevelopmental delay is frequently encountered in children with congenital heart defects (CHD). Fetuses with major CHD show a smaller head circumference (HC), irrespective of altered cerebral flow or brain oxygenation. This cohort study compares head growth in isolated to non-isolated CHD cases to evaluate the effect of additional pathology on head size. All prenatally diagnosed CHD cases were selected from our regional PRECOR registry (2002-2014). Cases with multiple pregnancy, diabetes, severe structural brain anomalies or functional CHD were excluded. Subjects were allocated to the isolated group or assigned to one of the three non-isolated groups: genetic syndromes, extra-cardiac malformations or placental pathology. CHD types were also clusted according to their effect on aortic flow and saturation. Mean HC z-scores at 20 weeks and increase or decrease (Δ) of z-scores over the course of pregnancy were compared between isolated and non-isolated subjects, using mixed-linear regression models. We included 916 prenatally diagnosed CHD cases, of which 378 (41,3%) were non-isolated. At 20-weeks non-isolated cases had significantly lower HC z-scores compared to isolated cases (z= -0.70 vs -0.03; p<0.001) and during pregnancy the head growth showed a larger decrease (z= -0.03 vs -0.01 per week; p=0.01). The placental pathology group (n=37) had the smallest HC z-score (z= -1.28) at 20 weeks and largest decrease in head growth (-0.06 per week). HC z-scores were lower, but to a lesser extent, compared to non-isolated CHD in subjects with a genetic syndrome (n=217) (z= -0.71; -0.04 per week) or extra-cardiac malformations (n=124) (z= -0.49; -0.02 per week). CHD types that result in low oxygenation or flow to the brain were more frequently present in isolated cases. Smaller HC amongst CHD cases appears to be strongly associated with additional pathology. Placental pathology and genetic syndromes seem to be important attributors for restricted head growth. This effect appears irrespective of altered hemodynamics caused by the CHD. Previously reported smaller HC in CHD must, in our opinion, be attributed to additional pathology. Neurodevelopment studies in CHD should, therefore, always differentiate between isolated and non-isolated cases. This article is protected by copyright. All rights reserved.